(A, B and C) RT-PCR, in situ hybridizat ion and immune-staining of LRRC19 in gut tissues. Mouse kidney, intestine, colon, stomach, liver, lung, heart, brain and muscle t issues were analyzed using RT-PCR fo r LRRC19 expression (A). Mouse colon tissues from wt (WT) and Lrrc19 KO (Lrrc19KO) mice were detected by incubation with the anti-sense probe of LRRC19 (B) or anti-LRRC19 antibody (C); blue in B and green in C indicated LRRC19. (D) Survival rates of different chimeric mice (n=16) after feeding 2% DSS-solution. Different chimeric mice were fed by a 2% DSS-solution in drinking water fo r 7 days, then switched to regular drinking water. (E) Changes of body weight among the different chimeric mice after feeding 2% DSS-solution in drinking water for 7 days . (F) Histology score of different chimeric mice after feeding 2% DSS-solution. Histological scores were assessed according to the methods described in supplementary EXPERIM ENTA L PROCEDURES. WT/wt indicates that bone marrow (BM) cells of WT mice were transplanted into lethally irradiated WT mice; WT/L19ko indicates BM cells of WT mice into lethally irradiated Lrrc19 KO mice; L19KO/ wt indicates BM cells of Lrrc19 KO mice into lethally irradiated WT mice; L19KO/ L19ko indicates BM cells of Lrrc19 KO mice into lethally irrad iated Lrrc19 KO mice. The data are representative of three independent experiments. *P < 0.05 and **P < 0.01 (Wilco xon's test in A; ANOVA test in B;
Mann-Whitney U test in C). Scale bars, 40 μm. 
DSS induced colitis
Dextran sodiu m sulfate (DSS) induced colitis was performed according to the reported method (Chen et al., 2013) with mod ification. Briefly, mice received 2% (wt/vol) DSS (40,000 kDa; ICN Biochemicals) or indicated doses in their drin king water fo r 7 days, then switched to regular drinking water. The amount of DSS water drank per animal was recorded and no differences in intake between strains were observed. For survival studies, mice were followed for 14 days post start of DSS -treat ment.
Mice were weighed every other day for the determination of percent weight change. This was calculated as: % weight change = (weight at day X-day 0 / weight at day 0) × 100. Animals were monitored clin ically for rectal bleed ing, diarrhea, and general signs of morbid ity, including hunched posture and failure to groo m. Mice were then sacrificed at the indicated days for histological study.
Representative colon tissues were embedded in paraffin for hemato xylin/eosin (H&E) staining or embedded in OCT co mpound (Tissue-Tek, Sakura, Torrance, CA) and fro zen over liquid nit rogen for immuno-staining. For histological evaluation, co lonic epithelial damage was scored blindly as follo ws: 0 = normal; 1 = hyper-proliferat ion, irregular crypts, and goblet cell loss; 2 = mild to moderate crypt loss (10-50%); 3 = severe crypt loss (50-90%); 4 = co mplete crypt loss, surface epitheliu m intact; 5 = small to med iu m sized ulcer (<10 crypt widths); 6 = large ulcer (>10 crypt widths) (Lee et al., 2006) .
Tumorigenesis Procedure
Tumorigenesis procedure was performed according to the reported meth od (Greten et al., 2004) . Briefly, 7-8-week-old mice were in jected with AOM (Sig ma) d issolved in 0.9% NaCl intraperitoneally at a dose of 12.5 mg/kg body weight. 5 days after injection, mice were treated with 2 % DSS in d rin king water, then followed by regular water for 16 days. This cycle was repeated twice (at the third cycle, mice were treated with 2.0% DSS for 4 days). 2 weeks after DSS treat ment, mice were sacrificed and murine colon was removed and flushed carefully with PBS buffer. Co lon was then cut longitudinally 13 and fixed flat in 10% neutral buffered formalin overnight. All of the colon tumors were counted and measured under a stereomicroscope. Representative colon cancer tissues were embedded in paraffin for hemato xylin/eosin (H&E) staining or embedded in OCT co mpound and frozen over liquid n itrogen for immuno-staining. Histology analysis was carried out on H&E or immuno-staining tumor sections.
Histol ogical and immune staining
For hemato xylin/eosin (H&E) staining, previously reported methods were used in this experiment (Su et al., 2014) . Briefly, the entire colon was excised to measure the length of the colon and then were fixed in 4% (w/v) paraformaldehyde buffered saline and embedded in paraffin, 5 µm sections colon sections were cut and stained with H&E. 
In situ hybri dization
For in situ hybridization, previously reported methods were used in this experiment (Su et al., 2014) .
Briefly, t issues of mice were fixed in 4% (w/v) paraformaldehyde-fixed and embedded in paraffin according to standard procedures. Briefly, 5 µm sections were deparaffinized, rehydrated through a graded series of ethanol baths, and washed with water treated with 0.1% DEPC three t imes for 5 min.
In situ hybridization of LRRC19 was performed accord ing to the manufacturer's protocol (TBD sci).
Staining was conducted using a diaminobenzid ine staining kit. Probes listed in Table S2d , were designed based on the published genomic sequences of mouse LRRC19 mRNA (GenBan k ID: 224109).
Probes were labeled with digo xin (DIG). The sense probes were used as negative controls.
Gut microbi ota analysis
Gut microbiota was analyzed by Huada Biotechnology company (ShenZhen, China) using primers that target the V1-V3 regions of the 16S rRNA (Jeraldo et al., 2011) . Once the PCR for each samp le was completed, the amp licons were purified using the QIAquick PCR purification kit (Qiagen Valencia, CA), quantified, normalized, and then pooled in preparation for emu lsion PCR followed by sequencing using Titanium chemistry (Roche, Basel S witzerland) accord ing to the manufacturer's protocol. In the first step of data processing, the generated sequence data were de-convolved using the sample barcodes to identify sequences from each of the samples. Barcode, primer, and adaptor sequences were also trimmed as part of this step. PCR art ifacts "chimeras" were identified using the ChimeraSlayer program (http://microbio meutil.sourceforge.net; reference http://genome.cshlp.org/content/21/3/494
.long) and removed prior to downstream analysis. The resulting de-convoluted and filtered sequence data were assigned taxonomy (to the genus level) using the Ribosomal Database Project (RDP)
classifier and the genera classificat ions were used to generate a sample-genus count matrix.
Operational Taxonomic Unit (OTU) analysis of these sequences was performed as follows: sequences were processed (trimmed) using the Mothur software and subsequently clustered at 97% sequence identity using cd-hit to generate OTUs. The OTU memberships of the sequences were used to construct a sample-OTU count matrix. The samples were clustered at genus and OTU levels using the sample-genus and sample -OTU count matrices respectively. Fo r each clustering, Morisita-Horn dissimilarity was used to compute a sample d istance matrix fro m the init ial count matrix, and the distance matrix was subsequently used to generate a hierarchical clustering using Ward's minimu m variance method. The Wilco xon Rank Su m test was used to identify OTUs that had differential abundance in the different samp le groups.
Quantitave PCR (qPCR) was performed on genomic DNA extracted fro m the colon contents of WT or LRRC19 KO mice as described above. qPCR was performed and analy zed using SYBR green I dye chemistry and 7300 Real-time PCR systems and software (Applied Biosystem).
Preparation of adenovirus vectors
All adenovirus vectors used in this study were produced by Applied Biological Materials (A BM) 
